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INTRODUCTION

The North River counting tower is a cooperative project funded and operated by the
Kawerak Corporation. The Alaska Department of Fish & Game (ADF&G) provided
equipment for this project. ADF&G analyzed and expanded the tower count data and
produced this report, as part of its contribution to this cooperative elfort.

The North River is the largest of the five major tributaries of the Unalakleet River. which
is the largest salmon producing river in Norton Sound. This was the third consecutive
year a salmon counting tower was operated on the North River about two miles above 1t’s
confluence with the Unalakleet River (Figure 1) (Rob 1997 and 1998). A counting tower
was previously operated on the North River for the three years from 1972 through 1974
near the North River bndge (Regnart and Trasky 1973, and Cunningham [974 and 1975)
and for the three years from 1984 through 1986 (Lean 1985,1986 and 1987). Chum
salmon were the primary species of harvest for the Unalakleet subdistrict commercial
fishery. The project was discontinued at that time because of a lack of funding and
because the small chum salmon run on the North River was not considered to be a
reliabie index of chum salmon abundance for the entire Unalakleet River svsiem. Kecent
increasing commercial importance of pink, king and coho salmon combined with the
relatively large runs of these species in the North River, and the availability of funding
combined to make this project feasible again,

OBJECTIVES

To obtain daily and seasonal information concerning the timing and magnitude of the
chum, pink, king and coho salmon escapement to the North River.

METHODS

The North River counting tower camp is located on Unalakleet Native Corporation land.
The camp is approximately 20 minutes by boat from the village of Unalakleet

A tent camp with two tent frames and an outhouse was established during early June. A
scaffolding tower was erected on the bank of the nver to serve as an observation
platform. The dirty, rock covered flash panel from the previous year remained in the river
over the winter and was used until 8 July. A weir to direct the fish over the [lash pancl
was built from within 6 feet of the mid-stream end of the flash panel to the opposite
bank. On 8 and 9 July a new vinyl canvas [lash panel was placed on the river botiom
directly in front of the tower and the weir was rebuilt and straightened from the mid-
stream end of the flash panel o the opposite bank.



Counting began on 15 June and ended on 12 August. The crew counted 24 half-hour
counts each day. One day off was scheduled each week. The daily counts considered in
this report run from 0000 hours to 2400 hours. The counts for each half hour shift were
doubled to produce the reported hourly counts for each species. Each day the reported
hourly counts were added to produce a daily subtotal. Every day, the daily and
cumulative subtotals for each species were relayed to the ADF&G Unalakleet office by
radto.

The expanded counts for this report were calculated using the following methods. The
counts for the days off were estimated by adding the counts of each hour of the day before
to the counts of each hour of the day following and dividing the result by two, giving
expanded hourly counts for the hours of the day off. The expanded counts for periods of
time greater than one day missed because of high water were linearly interpolated in a
similar manner.

RESULTS

Tablc | shows the expanded daily and cumulative totals for cuch salmon species. The
reported total hourly counts were: 1,170 churn salmon, 54,713 pink salmon, 1,720 king
salmon, and 1.914 coho salmon (Tables 6-9), The expanded counts were: 1,526 chum
salmon, 74,045 pink salmon, 2,100 king salmon, and 3,361 coho salmon (Tables 2-5).

King salmon were observed on 17 June, the third day of counting, pink salmon were first
observed on 26 June, chum salmon were [irst observed on | July, and coho salmon were
first observed on 21 July. The daily peak count of 119 chum salmon occurred on 11 July;
the daily peak count of 12,116 pink salmon occurred on 7 July; the daily peak count of
259 king salmon occurred on 11 July; the peak daily count of 346 coho salmon occurred
on 10 August (Table 1).

Approximately 77% of the chum salmon passage occurred during the month of July
(Table 2 and Figures 3 and 4). Approximately 90% of the pink salmon passage occurred
durning the three weeks from 2 July through 22 July (Table 3 and Figures 5 and 6).
Approximately 24% of the king salmon passage occurred during the two days from |1
July through 12 July and approximately 85% of the king salmon passage occurred dunng
the three weeks from 6 July through 27 July (Table 4 and Figures 7 and 8). All coho
salmon passage occurred during the last 23 days of counting tower operation (Table 5 and
Figures 9 and 10).

All species counted exhibited a diumnal pattern of migration past the counting tower.
During the twelve hour period from 1600 through 0300 hours, 72% of the chum salmon
passed the tower (Table 2 and Figure 11). Dunng the twleve hour peniod from 1500
through 0200 hours, 82% of the pink salmon passed the tower (Table 3 and Figure 12).
The diurnal pattern of king salmon migration was not as pronounced as for the other
specics, but during the fifteen hour period from 1600 through 0600 hours 71% of the king



salmon passed the tower (Table 4 and Figure 13). During the ten hour period from 1600
through 0100 hours, 73% of the coho salmon passed the tower (Table 5 and Figure [4).

An aerial survey of the North River counted 153,150 pink salmon on 20 July, 1998, The
total season expanded tower count of pink salmon was 74,045. The aerial survey counted
more than double the total season expanded tower count of pink salmon. The aenal
survey counted 149,850 pink salmon above the counting tower on 20 July, when the
cumulative tower count of pink salmon was 65,606. The aerial survey counied more than
double the cumulative tower count on 20 July (Table I).

An aerial survey of the North River counted 591 king salmon on 20 July, 1998. The total
season expanded tower count of king salmon was 2,100. The aenal survey counted 28%
of the total season expanded tower count of king salmon. The aerial survey counted 591
king salmon above the counting tower on 20 July, when the cumulative tower count of
king salmon was 1,576. The aenal survey counted 38% of the cumulative tower count on
20 July (Table 1).

An aenal survey of the North River counted 233 coho salmon on 8 September, 1993. The
total scason expanded tower count of coho salmon was 3,361. The aenal survey counted
7% of the total season expanded tower count of coho salmon {Table ).

Climatological observations arc shown in Table 10.

DISCUSSION

This was the third year of operation since a North River counting tower project was
resumed 1n 1996, The counting season ended on 8 August because of high water (Table
1U)

On 24 June, Department personnel travelled to the North River counting tower and
abserved that the old flash panel and the gap between the weir and the flash panel were
making it very difficult to see passing fish. It was difficult to see fish unless they were
passing over cleared areas of the flash panel, and almost imposssible to see fish in the
gap. The weir also was not fish tight, especially in the case of pink salmon. These
problems were not completely corrected until 8 July.

Normally an aerial survey counts 20% to 50% of the fish in a river depending on
conditions. On 20 July, 1998 an aerial survey counted more than twice the tower count of
pink salmon. Although aenial surveys do have inherent vanability, this does indicate that
large numbers of pink salmon were missed because of the problems with the weir and
flash panel. The counts of king and chum salmon were probably impacted as well.

The chum salmon count past the counting tower was the lowest ever. Significant
numbers of chum salmon were probably missed because of the problems with the weir



and flash panel (Appendix Table | and Figure 15). The even year pink salmon count
past the counting tower was the second lowest recorded because large numbers were not
counted when the weir was incomplete (Appendix Table 2 and Figure 16). The odd year
pink salmen escapements are shown in Appendix Table 2 and Figure 17). The king
salmon count past the counting tower was the third best ever recorded but significant
numbers of king salmon were probably missed because of the problems with the weir and
flash panel (Appendix Table 3 and Figure 18). The coho salmon escapement was the
second highest ever recorded and was actually slightly ahead of the record vear when
counting stopped because of high water (Appendix Table 4 and Figure 19).
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Table 1, Expanded daily and cumulative migration ol all salmon species past tha North River counting
tower, Norton Sound, 1808,
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Table 2 Expanded dally houry chum salmon migration past the North River counting lower, Moron Sound, 1998,
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Table 5. Expanded daily hourly cobo salmon migration past the Morth River counting tower, Norton Sound, 1988,

Crutined aroas indicate howrs not counted. Mumbers in outlined areas indicate astimated passaga.
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Table 8. Aeporied hourly chum salmon observations al the Morth River counting tower, Norlon Sound, 1928,
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de 7. Reported hourly pink salmon cbsernvations at the North River counting towes, Nartan Sound, 1064,

amas indicate hours not counted
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Table 8. Reporied hourly king salmon obsorvations at the Nonh River counting tower, Moron Sound, 1998,
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Table 10. Norlh River counting tower climatological and stream obsarvations, Norton Sound 1868

Dale Waler Temp "C Water Lavel *
20-Jun-88 10
21-Jun-88 9 260
22-Jun-98 10 260
23-Jun-98 11 26.0
24-Jun-98 10 253
25-Jun-88 9 253
26-Jun-38 11 238
27-Jun-98 14 231
28-Jun-88 13 225
29-Jun-98 12 219
30-Jun-98 12 215
1-Jul-98 13 209
2-Jul-88 12 320
3-Jul-28 12 31.3
4-Jul-88
5-Jul-58 12 300
6-~Jul-98 12 280
7-Jul-g8 14 28.0
8-Jul-98 13 278
g-Jul-98 293
10-Jul-88 280
11-Jul-98 13 255
12-Jul-58 12 245
13-Jul-88 12 24.0
14-Jul-88 11 243
15-Jul-88 12 24.0
16-Jul-98 14 238
17-Jul-88 13 228
18-Jul-88 14 225
19-Jul-88 12 230
20-Jul-88 15 220
21-Jul-88 13 224
22-Jul-08 13 214
23-Jul-98 13 29.4
24-Jul-98 mn 288
25-Jul-98 10 28.0
26-Jul-98 9 410
27-Jul-g8 10 369
28-Jul-08 i 349
20-Jui-58 10 s
30-Jut-98 9 325
31-Jul-28 8 315
1-Aug-98 9 210
2-Aug-08 10 360
3-Aug-08 9 48.8
4-Aug-98 8
5-Aug-98 7 51.3
B-Aug-88 7 48 5
7-Aug-98 T 488
8-Aug-98 7 48.0
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Figure 1. Area location map of the North River counting tower project site, Norten Sound, 1998,
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Figure 2. Cumulative migration of all salmon species, except pink salmon, past the North River counting
tower, Norton Sound, 1998.
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Figure 3. Daily chum salman migration past the Morth River counting tower, Norton
Sound, 1998,
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Figure 4. Cumulative chum salmon migration past the North River counting tower,
Norton Sound, 1998,
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Figure 5. Daily pink salmon migration past the North River counting tower, Norton

Sound, 1998,
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Figure 6. Cumulative pink salmon migration past the North River counting tower,
Norton Sound, 1998,
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Figure 7. Daily king salmon migration pas! the North River counting tower, Norton

Sound, 1998,
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Figure B. Cumulative king salmon migration past the North River counting tower,
Morton Sound, 1998.
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Figure 9. Daily coho salmon migration past the North River counting tower, Norton
Sound, 1998.
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Figure 10, Cumulative coho salmon migration past the North River counting tower,
Morton Sound, 1998,
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igure 11. Diurnal pattern of chum salmon migration pasl the North River counting tower,
Morton Sound, 1998.
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Figure 12. Diurnal pattern of pink salmon migration past the North River counting tower,
Norton Sound, 1998,
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Figure 13. Diurnal pattern of king salmon migration past the North River counting tower,
MNorton Sound, 1988,
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Figure 14. Diurnal patiern of coho salmaon migration past the North River counting tower,
Norton Sound, 1998.
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Figure 15, Cumulative chum salmon passage past the North River counting lower, Norton Sound,
1972-1974, 1984-1986, and 1997-1988.
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Figure 16. Even year cumulative pink salmon passage past the North River counting tower, Norton
Sound, 1972-1974, 1984-1986, and 1996-1998.
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Figure 17. Odd year cumulative pink salmon passage paslt the North River counting tower, Norton Sound
1973, 1985 and 1997,
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Figure 18. Cumulative king salmon passage past the North River counting tower, Norton
Sound, 1972-1974, 1984-1986 and 1996-1998.
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Figure 19, Cumulative coho salmon passage pasl! the North River counting tower, Norton Sound,
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Appendil Table 2 Daly cumulative pink. 5aimon sscagement padl Be Morsh Faver counting Towar,
PMorton Sound, TET2- 1074, 1084- 1088 and 1501908

Dase 12 13 15Td 1984 1985 158 16 17 inee*
15-Jun [
18-t [ 0 o
17-Jun 2 o 0
18- Jan 4 o 0
Vi-Jum 4 ] ]
- i o W
2lnJun 7 o LU
Ty 13 i} o
23 -Jun [ 1] 4]
24 Jun 183 o o
25-Jun 1 ) ] I o [1]
e Jur an i n ] o [
Z-Jun 2410 am o 42 &2 1] kL
PBjue 5368 420 0 542 w58 4 Eu
20-Jun a 440 30,3 o 3 .30 24 143
W-dun O 3508 0057 o W08 Laag 147 223
T-hat 45 Jfdan 140,035 0 18685 2437 55 425
bl B3 saang 175065 0O 447335 1.3 Alg 1,273
Bedul 187 E5E13 213513 o 70587 (101 L1 14627
Al 539 10ATTY 244,883 0 12097 M38 1,008 4523
Bl 100 1IR3 255068 0 136727  G4.205 1.320 TASH
Bl 1.1 13573 MiAT2 o 1ST5G 124,775 1,840 1056
Tedut 70 100 3 267 83T o 17073 15 52T A0ss 25172
B Juil 1,743 L ey 2T 0 1TEOR} 184 480 4848 22008
=dul 18574 LB 1R 276506 0 185513 9A2E] 5508 304498
hJul 23,548 3Fra 43T EB3051 0 195488 213381 G114 Gr488
Thaul 30,23 8075 143TRd 2002500 T 202044 EAT 4N 6430 42832
2=ul 34,538 10,015 143704 30340 13 208507 240070 Ga58 47733
I3l 30428 2068 14772 315000 23 M3T0s 280,174 7485 50515
Ta-dyl  AREA0 16,500 TEATTT X038 T8 708 280,748 Fo6eE 5150
Whdul 048 19,384 143THI MMBATI 14 219354 176942 900 5G5S
i8dul 4000 200N 143THS  JOB2ZB 201 228,168 288,000 TE,T04 S8 509
Wdul  HO.BDY 21,084 142THS 400,054 250 231783 29082 23330 MLGAS
Rl S2O0MB 2Rine 417,711 407 ZB4BT O3k 048 BN
h-dul  S2N3 23,205 A28, 7BY THa o 0BG a0383  Babug
PO-Jul  S2512 43 AJHGAS 1,250 34103 50823 GheA
Piadul  S2008  D5D0S A40,187 1,600 IpE0T B48DD  BELIE
Tl 53400 a0 Al BT 1097 24045 GLBE GRTD
Shlul AR P osan A4B 047 21718 T3 B2 aTas?
2agul R0 451,423 24350 30,8905 BEGNE 57.BS6
25l 54548 asaaee 270 W2 e 05 BESUE
M=lul - BATIO 455,204 2,024 §3504  B8.ESD
Edul 54,703 R B 3,168 95050 [RA27
Blul 54,00 Aan apr 3,301 #8383 E9EY
26-Jul 343 102708 70485
0l 358 0HBB8  TIODS
FhsJul AT mae 7L
I=hag 0,70 AR AT T R K]
2-baigy a7e 118480 7004
Thup 3,640 a2 T
Ay 4,008 121,888 72074
5-Aug 4,083 HEATT 7N
£ dug ane 24200 7139
Feaig 4,134 1MTIS  TI520
I-fwg 4,160 125431 FATI2
O-fug 4,208 126,142 Tae4T
10-Rug 4,200 e TR TagTA
1i-Aag 4204 WA Tanan
12-8uig 4,298 12778 040
1Aug 4388 137 Bai
1d- g 402 127 980
1f-fug 4,330 128,002
Ay 43 18,075
17-Mug & 397 (B WA ]
18-Mug 4307 128,181
1 fag 4 Tad 128,204
20-harg 4351 128, 14l
21-hag 435 128,000
=Auig 4340 127 o8
#1-ug 4,350 127,064
2d-haig 4354 127 5
75-Aa 4,355 127 900
- Ay d 358 127 2
27- Mg 4,357
i-Aug a5
g 4350
L] 4 380
Hl-dag 8,360

y? THRE s irress el bo B oddy Sin SrEEEe P ol o] pellaetn =8 Pe e ol e el

Fage



Appendix Tabie 3 Daily cumulative king sslmon escapement past the North River counding fower,
Moron Sownd, 1572-1874, 1984-1886, and 1998-1098

Do 1672 1873 1074 19R4 1885 1968 1305 1997 Toas*
16 Jumn ]
16-Jun B 2 ]
17-han 1] & 2
18-Jun 4 . 4
18-Jun 0 -] T
20-Jun ] - 1
Z1-Jun ] o 15
22-Jumn L] n =
Z3-Jun L] a5 ad
24-Jun L] ™ B4
25 [i] [i] a g 150 w0
26-Jun 0 1] 2 12 = 118
oFdun 1 1] o 2 13 -7 27
28-Jun 3 1] ] 2 14 60 12
20-Jun 1 i 55 ] ] 14 1.081 140
B0-Jun 3 42 101 [/] 42 12 1.7 140

3-Jul 1 a8 813 o 116 2 218 16
2-Jul ] 53 B4z ] 158 L] 2288 72
32l 10 Ba T4 o 198 o 2.543 17T
&l 16 125 0] o 26 145 2.T56 180
Dl 19 161 1,038 (| 338 06 206G b
B-Jul 2 173 1,207 a5 438 Fild 2180 216
T-Jul " ] 184 1,874 94 BOG 628 .20 303
B-Jul 16 25 181 1,841 34 ™ E08 30504 250
B=Jul 30 s 181 1,567 a4 ROT 852 338 430
R[N T 50 43 e 1.418 a4 (1] T8 1,580 610
RREN T 126 FA 02 1.048 a2 1167 T3 3,37 ]
12+ me B2 1% 1.087 a3 1.230 ™ 418 1081
13-Jul 4 B3 193 2,126 Kt 1,204 fEg AABD 1.081
14-Jul 245 87 e 2,42 " 1,084 az7 3,508 1183
18-l 308 o4 196 2,350 124 1446 1.005 A.604 1183
18-l a7e or 106 L4817 213 1,518 1.083 3,660 1,286
17l A 1o e 2.802 260 1567 1.058 3,830 1,399
18- Juil 450 150 2874 914 1.813 1.677 A.879 1,466
TJul ABG 150 2700 00 1913 3938 1,404
-l 475 216 214 563 1153 0,988 1578
21w Jul g2 n 2,808 B35 1,479 4,048 1,668
22-Jul BOH 262 2,828 748 1,987 4078 1,758
23-Jul R21 58 2847 A24 1,083 4118 1,864
2-Jul 636 2845 weH 1497 41m 1,807
28 Jul Gl 2840 1.0863 1,97 8,150 1,946
2-Jul 551 2844 1.188 4,158 1,569
-Jul 556 2,848 1,213 4,160 2009
28-Jul 561 2844 1,266 4,169 201
Zo-Jul 1,300 4,180 2005
- Jul 1422 4,188 2037
A-dul 1,328 4,186 2081
1=Aug 1341 4,186 2081
2-Aig 1,388 4185 2068
3-Augy 1,066 4.185 2074
&Aug 1.381 4,185 20ma
Ay 1,382 4,185 2084
6-Aug 1,382 4,185 20889
P 1,967 4,188 2,004
B-Aug 1414 4,185 2,006
9-Aug 1418 4,185 2,004
10-Aug 1423 4,185 2,006
11-Aug 1.42T 4,185 2100

12-Aug 1429 4,185 2,000
13-Aug 1429 4185
14-Aug 1,412 4,185
15.-.“” 1,488 & 185
16-Aug 1408 4,185
17-Aug 1426 4,185
18-Aug 1424 4,185
15-Aug 1,424 4,185
20-Au 1,426 4185
21-Aug 1426 4,185
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Appendix Table 4. Daily cumulative coho salmon escapement past the Morlh River counting fower,
Morlon Sound, 1985 and 1996-1908,

Cate 1985 1996 1997 1998
S-Jul 0 0 0 g
B-Jul 0 1] 1] 4]
T-dul 1] 0 4] 1]
B-Jul 4] ] 0 (1]
GeJusl ) 5] Q 1]

10-Jul i} B a 1]
11-Jul o ] 1] 0
12-Jul ¥] 12 ] 1]
13-Jul 1] 28 0 0
14-Jul o] 41 a 0
15-Jul 0 53 0 ]
16-Jul o] 73 3 0
17-Jul 1] 103 9 ]
18-Jul 4] 145 18 1]
19-Jul a 279 35 0
20-Jul Q 441 54 ]
21-Jul 4] 583 BO 20
22-Jul a 681 100 56
23-Jul 0 o9y 140 110
24-Jul 4] 1,175 158 152
25-Jul 0 1,229 182 180
26=Jul 4] 214 232
27-Jul 0 248 302
2B-Jul 8] 301 400
29-Jul 8 305 500
30-Jul 31 569 00
31 =Jul 57 725 T26
1-ALig a7 991 B52
2-Aug 140 1,181 1,149
3-Aug 183 1,334 1,381
4-Aug 216 1,448 1613
5-Aug 265 1,527 1,845
B-AuQ 319 1,640 2077
T-Aug 374 1.738 2,309
d-Aug 419 1,858 2,555
9-Aug 500 2,192 2817
10-Aug 5736 2,632 3,163
11-Aug 645 2,865 3,361
12-Aug BEE 3,204 3,381

13-Aug 725 3,494

14-Aug 781 9,604

15-Aug 988 3,884

16-Aug 1,117 4,084

17-Aug 1.211 4,279

18-Aug 1,272 4 474

19-Aug 1,345 4 BBY

20-Aug 1,400 4,860

21-Aug 1,507 5,028

22-Aug 1,568 5,208

23-Aug 1,63 5,404

24-Aug 1,688 5,628

23-Aug 1,759 5.758

26-Aug 1,816 5,768

27-Aug 1,872

28-Aug 1,920
29-Aug 1,966
30-Aug 2,010
31-Aug 2,045
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